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The dihydroquinoxaline ring system of the title molecule, 
C 19 H 17 N 3 0 3 , is approximately planar [maximum deviation = 
0.050 (2) A], the dihedral angle between the planes through 
the two fused rings being 4.75 (8)°. The mean plane through 
the fused-ring system forms a dihedral angle of 30.72 (5)° with 
the attached phenyl ring. The molecular conformation is 
enforced by C— H- ■ O hydrogen bonds. In the crystal, 
molecules are linked by weak C— H- • O hydrogen bonds, 
forming a three-dimensional network. 

Related literature 

For biochemical properties of quinoxaline derivatives, see: 
Seitz et al (2002); Monge et al. (1993); Kim et al. (2004); Bailly 
et al. (1999). For a related structure, see: Caleb et al. (2009). 



Monoclinic, Cc 
a = 9.6314 (5) A 
b = 16.6596 (9) A 
c = 10.0749 (5) A 
P = 98.097 (3)° 
V = 1600.46 (14) A 3 

Data collection 

Bruker X8 APEXII area-detector 

diffractometer 
23600 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.038 

wR(F 2 ) = 0.097 

S = 1.03 

2249 reflections 

226 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
fi = 0.10 mm~' 
T = 296 K 

0.43 x 0.31 x 0.19 mm 



2249 independent reflections 
1897 reflections with I > 2a(l) 
Ri„, = 0.078 



2 restraints 

H-atom parameters constrained 
Ap max = 0.21 e A~ 3 
Ap mi „ = -0.23 e A~ 3 



D-H- -a 


D-H 


H- • A 


D-A 


D-H-A 


Cll-Hll-Ol 


0.93 


2.33 


2.860 (3) 


116 


C17-H17B-01 


0.97 


2.53 


3.061 (2) 


114 


C2-H2-01' 


0.93 


2.42 


3.283 (3) 


154 


C5-H5- ■ 03" 


0.93 


2.50 


3.244 (3) 


137 


C18-H18B- ■ Ol' 


0.97 


2.44 


3.367 (3) 


159 


Symmetry codes: (i) x — \, 


-y + _ z - _ 


(ii) x, -y - 


- 2, z - 1. 





Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: PLATON (Spek, 2009) and publCIF 
(Westrip, 2010). 

The authors thank the Unit of Support for Technical and 
Scientific Research (UATRS, CNRST) for the X-ray 
measurements. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RZ5054). 




Experimental 

Crystal data 
C 19 H 17 N 3 0 3 



M r = 335.36 
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Comment 

Among the various classes of nitrogen containing heterocyclic compounds, quinoxaline derivatives display a broad 
spectrum of biological activities (Seitz et al, 2002; Monge et al, 1993; Kim et al, 2004). Quinoxalines play an important 
role as a basic skeleton for the design of a number of antibiotics such as echinomycin, actinomycin and leromycin. It has 
been reported that these compounds inhibit the growth of gram-positive bacteria and are also active against various 
transplantable tumors (Bailly et al, 1999). As a continuation of our research work devoted to the development of 
substituted dihydroquinoxalin-l-yl derivatives (Caleb et al, 2009) we report in this paper the synthesis and the crystal 
structure of the title compound. 

The two fused six-membered rings (N1/N2/C1-C8) building the molecule of the title compound are approximately 
planar, the largest deviation from the mean plane being -0.055 (2) A at C6 (Fig. 1). However, the plane through the two 
fused rings is slightly folded around the C1-C6 direction as indicated by the dihedral angle between them of 4.75 (8)°. 
The fused-ring system is linked to the phenyl ring (C10-C15) and to make a dihedral angle of 30.77 (9)°. The oxazolidin 
cycle (O2/N3/C18/C19/C20) is connected to the fused rings through the C16-C17 chain and build with them a dihedral 
angle of 68.42 (10)°. The molecular conformation is tabilized by intramolecular C — H— O hydrogen bonds (Table 1). 

In the crystal, each molecule is linked to its symmetry equivalent partner by C2-H2-01, C5-H5-03 and C18- 
H18B-01 non classic hydrogen bonds, forming a three dimensional network as shown in Fig. 2 and Table 2. 

Experimental 

In a 100 ml flask 3-phenyl-quinoxalin-2-one (1.25 mmol, 0.28 g) was reacted with dichloroethylamine hydrochloride 
(2.66 mmol, 0.50 g) in 40 ml of DMF in presence of K2CO3 (4 mmol, 0.52 g) and tetra-n-butylammonium bromide (0.01 
mmol, 0.0032 g). The mixture was brought to reflux in a sand bath with magnetic stirring. The reaction progress was 
monitored by thin layer chromatography. After evaporation of the solvent under reduced pressure, the residue obtained 
was chromatographed on silica column (hexane/ethyl acetate 4:6 v/v). Recrystallization occurred in the same eluent. 

Refinement 

H atoms were located in a difference map and treated as riding with C — H — 0.93-0.97 A, and with Ui S0 (H) = 1.2 C/ eq (C). 
In the absence of significant anomalous scattering, the absolute configuration could not be reliably determined and thus 
2216 Friedel pairs were merged and any references to the Flack parameter were removed. 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Broker, 2009); data reduction: SAINT (Broker, 2009); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farragia, 2012); software used to prepare material for 
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publication: PLATON (Spek, 2009) and publCIF (Westrip, 2010). 




Figure 1 

The molecular structure of the title compound with displacement ellipsoids drawn at the 50% probability level. H atoms 
are represented as small circles or arbitrary radius. 
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Figure 2 

Partial crystal packing of the title compound showing the hydrogen-bonding network (dashed lines). 
3-[2-(3-Phenyl-2-oxo-1,2-dihydroquinoxalin-1-yl)ethyl]-1,3-oxazolidin-2-one 



Crystal data 

Ci 9 H 17 N 3 0 3 
M r = 335.36 
Monoclinic, Cc 
Hall symbol: C -2yc 
a = 9.6314(5) A 
b= 16.6596 (9) A 
c= 10.0749 (5) A 
^ = 98.097 (3)° 
V= 1600.46 (14) A 3 
Z = 4 

Data collection 

Broker X8 APEXII area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and m scans 
23600 measured reflections 
2249 independent reflections 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > laiF 1 )] = 0.038 

wRiF 1 ) = 0.097 

S = 1.03 

2249 reflections 

226 parameters 

2 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 704 

D x = 1.392 MgirT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2249 reflections 

6= 2.5-29.6° 

H = 0.10 mm- 1 

T=296K 

Block, colourless 

0.43 x 0.31 x 0.19 mm 



1897 reflections with/> 2o(I) 
R mt = 0.078 

= 29.6°, 8^ = 2.5° 



/* = -13->T3 
k= -23^23 
/ = — 13— »13 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F 0 2 ) + (0.0647P) 2 ] 

where P = (F 2 + 2F 2 )I?> 
(A/a) max < 0.001 
Ay9 max = 0.21 e A" 3 
Ap mm = -0.23 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 1 against all reflections. The weighted 7?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 1 . The threshold expression ofF 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on all data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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C19 
H19A 



0.0392 (3) 
-0.0057 



0.7294 (2) 
0.7689 



0.3896 (3) 
0.3270 



0.0830 (8) 
0.100* 



Acta Cryst. (2013). E69, o662 



sup-3 



supplementary materials 



T T 1 AFJ 

M19B 


A AO OO 

—0.0282 


0.6876 


A A A 1 A 

0.4010 


A 1 AAsts 




CI 


A /I 1 C 1 A /J H\ 

0.43510 (1 /J 


a ooici /in 
0.88352 (11) 


A O C O OT / 1 H\ 

0.2588 / (1 /) 


A A/1 1 A / A\ 

U.0419 (4) 




C2 


0.3351 (2) 


A O /" 1 1 O 

0.86112 (14) 


0.1505 (2) 


A AC / A SC\ 

0.0560 (5) 




M2 


A "3 1 A A 

0.3 144 


A OA*70 

0.80/2 


A 1 1 1 H 

0.133 / 


A A£T* 

u.06 r 




C3 


0.2676 (2) 


0.91989 (16) 


0.0689 (2) 


0.0646 (6) 




TJ J 

M3 


0.2029 


A A A A O 

0.9048 


A f\f\A O 

—0.0043 


A A"70 * 

U.U /a* 




C4 


a o a^ q /oa 
0.2938 (2) 


1 AAAC/I /1 CA 

1.00054 (15) 


A HOI 1 /OA 

0.0931 (2) 


A n/nc /CA 

U.06U5 (5) 




TJ A 

M4 


U.24 /3 


1 nim 
1.U391 


A A "5 

0.0366 


a mi * 
0.0 15 




Cj 


A Togo /OA 
0.J888 (z) 


i f\iTin /i -J A 

1.0z33 / (13) 


n OAAA /OA 

o.zooy (z ) 


a n^nn //ia 
0.050V (4) 




i ir 

M5 


A A A/1 A 

0.4049 


1 f\HH C 

1.0/ /o 


A O 1 0"7 

U.2 18 / 


O.Ool v 




Co 


A /I /: 1 1 O /1 0"A 

0.46138 (1 /) 


A A/:C"71 /1 1 A 

0.965 /I (11) 


AOO/IO/1 /1 TA 

0.28424 (1 /) 


A A/110 //1A 

0.0412 (4) 




C7 


0.63967 (16) 


A A/1AOO /1 A\ 

0.94028 (10) 


0.45793 (17) 


AA")A1 /")\ 

0.0391 (3) 




Co 


A £OAA"7 /1 OA 

o.ozoo/ 


A 0£0/l£ /I 1 A 

0.85z4o (11) 


A A A AAA /1 OA 

U.44U0U (18) 


A A/1 11 

0.0431 (4) 




r\ 1 

Ol 


0.69145 (17) 


0.80218 (9) 


0.50945 (16) 


A AC AA / A \ 

0.0599 (4) 




CIO 


A "7 C 1 O O / 1 0\ 

0.75182 (18) 


A AT 1 AzT / 1 1 \ 

0.97196 (11) 


f\ C £ \ A") /1 T\ 

0.56143 (17) 


A A/11A f A\ 

0.0419 (4) 




Cll 


0.8763 (2) 


0.93092 (13) 


A /" /V~> C /I \ 

0.6025 (2) 


A f\C A O / C \ 

0.0548 (5) 




TJ 1 1 

Ml 1 


A OA1 A 

0.89 10 


A QOAf 

0.880j 


A C£HH 

O.jo / 2 


a a/:/:* 

U.Ooo^ 




C12 


a mo A /^\ 

0.9784 (2) 


0.96538 (16) 


0.6962 (2) 


A A/"OZ" SH\ 

0.0686 (7) 




TJ 1 1 

M12 


1 AjC 1 O 

1.0618 


A A1 OA 

0.938U 


0. /232 


U.082^ 




C13 


A ACTC /1\ 

0.9575 (3) 


1.03972 (18) 


A H A AzC /1\ 

0.7496 (2) 


0.0726 (7) 




TJ 1 1 

M13 


l.Uzol 


1.0o20 


0.813 1 


A AOTifc 
U.08 /* 




C14 


A Ol C A /O \ 

0.8350 (3) 


1 AO 11") / 1 C\ 

1.08113 (15) 


0.7089 (2) 


A (\/~ 1 1 /C\ 

0.0611 (5) 




H14 


0.8211 


1.1315 


0.7446 


i~\ ATI it 

0.073* 




C15 


a hi im / 1 n\ 

0. /3293 (19) 


1 A/1 HHH /A H\ 
1.04/// (12) 


A /C1 /IOO /1 0\ 

0.61482 (18) 


A A/I /CO //I \ 

0.0469 (4) 




TT1 f 

H15 


a /rcnn 

0.6509 


1 (\H H 1 

1.0761 


a c o/:n 

0.5869 


A AC /Tit 

0.056* 




C16 


a /in/"/" /o \ 

0.4966 (2) 


A T/IAAA / 1 1\ 

0.74090 (11) 


A •"> 1 A /I \ 

0.3260 (2) 


A AOA /C\ 

0.0530 (5) 




TT1 £ A 

M16A 


A C OlO 

0.5878 


ATI /CA 

0.716U 


A T "tHH 

0.3277 


A f\£ A A 

0.064* 




M16B 


a /i/in 

0.4422 


A T)AO 

0.7298 


A n A A 

0.2394 


A A/T/lilc 

0.064* 




/-in 

C17 


0.4230 (2) 


A T A -1 AC /11A 

0.70405 (11) 


A ^ICC /OA 

0.4355 (2) 


n A CI 1 / A\ 

0.0521 (4) 




TT1 T A 

H17A 


a /no 

0.4252 


A £L A £. 1 

0.6461 


A A^H A 

0.4274 


0.063* 




T T 1 ~! D 

Ml /M 


A AH A A 
0.4 /44 


0. /183 


a cni 
0.5221 


0.063* 




pi o 

C18 


A 1 /ZA O 

0.1649 (2) 


A tZC\A A1 /1 A \ 

0.69463 (14) 


0.3391 (2) 


A ACTA /C\ 

0.05 /o (5) 




TJ 1 O A 

MloA 


1 AC c 
0. 1 Ojj 


A A^AC 


r\ a a a a 
0.3449 


A A/TA* 

O.Uo9^ 




t t 1 on 

MloB 


A 1 /T A A 

0.1694 


A H 1 A 

0.7106 


0.2472 


A A^Ask 

0.069* 




l^ZU 


A 1 £ /OA 

U.ZJ id ^zj 


a 7/;/i/i6 /i TA 


u.JJJO \^Z ^ 


A (\<A< /^A 
U.UJ4J ) 




Nl 


0.51490(16) 


0.82872 (9) 


0.34210(15) 


0.0436 (3) 




N2 


0.56282 (15) 


0.99212(10) 


0.38580 (14) 


0.0416(3) 




N3 


0.27874 (17) 


0.72966 (9) 


0.43071 (16) 


0.0467 (4) 




02 


0.08945 (18) 


0.76632 (12) 


0.51602(18) 


0.0767 (5) 




03 


0.2986 (2) 


0.79160(12) 


0.63608 (19) 


0.0801 (6) 




Atomic displacement parameters (A 2 ) 




U n LI 22 


IP 3 


JJ12 




U 23 


C19 


0.0653 (14) 0.110(2) 


0.0686 (17) 


0.0044 (14) 


-0.0094 (12) 


-0.0121 (15) 


CI 


0.0443 (8) 0.0411 (8) 


0.0417 (9) 


-0.0065 (7) 


0.0114(7) 


0.0006 (7) 


C2 


0.0574 (11) 0.0558 (12) 


0.0537 (11) 


-0.0183 (9) 


0.0032 (9) 


-0.0057 (9) 


C3 


0.0538 (10) 0.0796 (16) 


0.0563 (12) 


-0.0125 (11) 


-0.0068 (9) 


-0.0055 (11) 


C4 


0.0517 (10) 0.0687 (14) 


0.0571 (12) 


0.0037 (9) 


-0.0063 (8) 


0.0067(11) 


C5 


0.0475 (9) 0.0475 (10) 


0.0559 (11) 


0.0025 (8) 


0.0012 (8) 


0.0029 (9) 



Acta Cryst. (2013). E69, o662 



sup-4 



supplementary materials 



Co 


0.0410 ( /) 


a r\A ao /o\ 
0.040Z yy) 


A A/IO A /OA 

0.04z4 yy) 


A AAOO /A\ 

— O.OOzz (0) 


A AAA 1 (£\ 

O.OOol (O) 


A A A 1 A (H\ 

—0.0014 ( /) 


C / 


A A/1 1 O ZO\ 

0.043Z (o) 


a A1 ZO\ 

0.03:) / (o) 


A A1 AO ZO\ 

0.03VZ (o) 


A AAOI /*7A 
— 0.00Z3 (/) 


A AAAA /AA 

o.ooyo (o) 


A AAAA (H\ 

o.oooy ( /) 


Co 


U.UM / [y) 


A A1 C 1 /OA 

0.03:>3 (o) 


A A/1 1 C /A\ 

0.043D (V) 


A AAOO fH\ 

— O.OOzo (/) 


A A 1 1 C (H\ 
0.0 1 1 D ( /) 


A AATA (H\ 

0.0030 (/) 


Ul 


A naAO /a\ 

0.0 /Oo yy) 


0.04ZZ ( /) 


A AA/1 /I /OA 

0.0044 (V) 


A AAO/1 (H\ 
0.00Z4 ( /) 


A AA1 1 fl\ 
0.001 1 ( /) 


A A1 OO (H\ 

O.OIZZ ( /) 


CIO 


A (\AH A ZO\ 

U.(J4/4 (o) 


A A /I 1 /I /A\ 

0.0434 (V) 


A A1 /I H /OA 

0.034/ (o) 


A AAA1 (H\ 

— 0.00o3 (/) 


A AAO fH\ 

0.00j3 (/) 


A AAJ1 (H\ 

0.003 / (/) 


Cll 


a A/i /1 a\ 
0.04o0 (10) 


A AC/1/C / 1 1 \ 

O.OMo (11) 


A A/CA*7 /1 OA 

0.060/ (Iz) 


A AAAA /OA 

— O.OOOy (o) 


A AA/IA ZO\ 

0.0040 (o) 


A A 1 OA /A\ 

O.OlzO (y) 


Clz 


Acn/: /i 1 \ 
O.OdOo (11) 


A (\HHH /1 T\ 
0.0/ / / (1 /) 


A AO"3 O /1 A\ 

0.0/3Z (lo) 


A A 1 AO (A A\ 

— O.OlOv (10) 


A AAA 1 /1 (W 

—O.OOol (10) 


A AO A C /1 

0.0Z4O (13) 


C13 


a r\£. / 1 o \ 
0.0643 (13) 


a nm a / 1 aa 

o.oyjo (IV) 


A AC /I O / 1 1 \ 

0.0j4o (13) 


A A1 OA ( 1 O \ 

— 0.03zV (13) 


A AAA/1 /1 Ci\ 

— 0.00V4 (10) 


A A1 1 A /10\ 

0.01 10 (Iz) 


C14 


A /1 

0.0 / 3 1 (1 3) 


A AA/1 O / 1 ^2 \ 

0.054V (13) 


A f\A C 1 /1 A 1 * 

0.04M (10) 


—yj.UZZj (11) 


A AAAO /A\ 

O.OOVo [y) 


A AACO /1 (\\ 

— 0.0030 (10) 


CI J 


a nciA /a\ 
0.0330 (9) 


A A A 0*7 / 1 A A 

0.04o / (10) 


A A1 AO /A\ 

0.03V5 (V) 


A AA*7/1 ZO\ 

-0.00/4 (o) 


A AAAC fH\ 
0.00^3 (/) 


A AA 1 1 iQ\ 

0.0011 (o) 


Clo 


0.0/3 / (1 J) 


A ATOA /OA 

0.03z0 (o) 


A AC AO /1 1 a 

O.O^oZ (11) 


A AAAO SCt\ 

— O.OOvo (V) 


A AOAA /A\ 

0.0Z00 (y) 


A AAI A (Q\ 

-0.0034 (o) 


CI / 


a aao 1 / 1 1 \ 
O.Oozl (11) 


A A1 T7 /A\ 

0.03 / / yy) 


A ACT) /I 1 \ 

0.0j /3 (11) 


A AA£ 1 /OA 

— O.OOol (o) 


A A1 1 O /A\ 

o.oi iz (y) 


A AAjC/C ZO\ 

O.OOoo (o) 


Clo 


A A/TO'J /I OA 

0.0oo3 (Iz) 


A AA 1/1/1 I 1 * 

0.0014 (Iz) 


A A/1 1 C /1 A 1 * 

0.041Z) (10) 


A AOAA /1 AA 

— O.OzOo (10) 


A A A 1 O /A\ 

0.00 lo (y) 


A AA^A (C\\ 

—0.0030 yy) 




U.UO / I ^ J-Z^ 




0 0SA& /'I 9^ 


0 0007 f 

W.WWU / ^OJ 


0 0007 ^0^ 


-0 007S fQ\ 

i o yy ) 


Nl 


0.0541 (8) 


0.0325 (7) 


0.0453 (8) 


-0.0067 (6) 


0.0114(6) 


-0.0006 (6) 


N2 


0.0444 (7) 


0.0377 (7) 


0.0420 (7) 


-0.0011 (5) 


0.0038 (5) 


-0.0014 (6) 


N3 


0.0574 (8) 


0.0395 (7) 


0.0420 (8) 


-0.0105 (6) 


0.0025 (6) 


-0.0014 (6) 


02 


0.0658 (9) 


0.0893 (13) 


0.0732 (12) 


0.0139(9) 


0.0032 (8) 


-0.0222 (10) 


03 


0.0960 (13) 


0.0695 (11) 


0.0691 (11) 


-0.0031 (9) 


-0.0086 (9) 


-0.0321 (9) 



Geometric parameters (A, °) 


CI 9— 02 


1.436 (3) 


Cll— C12 


1.388 (3) 


C19— C18 


1.494 (4) 


Cll— HI 1 


0.9300 


C19— H19A 


0.9700 


C12— C13 


1.376 (4) 


C19— H19B 


0.9700 


C12— H12 


0.9300 


CI— Nl 


1.395 (2) 


C13— C14 


1.378 (4) 


CI— C2 


1.401 (2) 


C13— H13 


0.9300 


CI— C6 


1.409 (2) 


C14— C15 


1.382 (3) 


C2— C3 


1.381 (3) 


C14— H14 


0.9300 


C2— H2 


0.9300 


C15— H15 


0.9300 


C3— C4 


1.383 (4) 


C16— Nl 


1.480 (2) 


C3— H3 


0.9300 


C16— C17 


1.521 (3) 


C4— C5 


1.371 (3) 


C16— H16A 


0.9700 


C4— H4 


0.9300 


C16— H16B 


0.9700 


C5— C6 


1.397 (3) 


CI 7— N3 


1.448 (3) 


C5— H5 


0.9300 


C17— H17A 


0.9700 


C6— N2 


1.383 (2) 


C17— H17B 


0.9700 


C7— N2 


1.292 (2) 


CI 8— N3 


1.452 (2) 


C7— C8 


1.482 (2) 


C18— H18A 


0.9700 


C7— CIO 


1.488 (2) 


C18— H18B 


0.9700 


C8— 01 


1.233 (2) 


C20— 03 


1.207 (3) 


C8— Nl 


1.373 (2) 


C20— N3 


1.341 (3) 


C10— Cll 


1.391 (3) 


C20— 02 


1.356 (3) 


C10— C15 


1.395 (3) 






02— CI 9— C18 


106.27 (19) 


C12— C13— C14 


120.0 (2) 


02— CI 9— HI 9 A 


110.5 


C12— C13— H13 


120.0 


C18— C19— H19A 


110.5 


C14— C13— H13 


120.0 


02— CI 9— HI 9B 


110.5 


C13— C14— C15 


119.9(2) 
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f> -1 o f " 1 A T T 1 ATI 

C18 — C19 — H19B 


110.5 


C13 — C14 — H14 




120.0 


III A A /~1 1 (\ TTl at* 

H19A — C19 — H19B 


108.7 


r * 1 r f i a T T 1 A 

Cl5 — Cl4 — Hl4 




120.0 


Nl — CI — C2 


123.65 (16) 


Cl4 — Cl5 — CIO 




120.6 (2) 


Nl — CI — C6 


117.21 (14) 


/"M/l ni r tti f 

C14 — C15 — H15 




linn 

119.7 


C2 — CI — Co 


i i a 1 A / 1 T\ 

119.10 (17) 


z" 1 1 r\ < -if- tti r 

C10 — C15 — H15 




119.7 


C3 — C2 — CI 


1 19.32 (19) 


Nl — Cl6 — C17 




1 1 1 "> A S 1 7\ 

1 12.34 (17) 


C3 — C2 — H2 


120.3 


XT 1 f ' 1 / tti z' * 

Nl — C16 — H16A 




109.1 


CI — C2 — H2 


120.3 


C17 — CI 6 — H16A 




109.1 


C2 — C3 — C4 


1^1 r a / 1 a\ 

121.64 (19) 


XT 1 Z" 1 1 /" T T 1 / F") 

Nl — C16 — H16B 




109.1 


C2 — C3 — H3 


119.2 


Cl7 — CI 6 — H16B 




109.1 


C4 — C3 — H3 


119.2 


tti /- a < 1 /- T T 1 f T~"> 

H16A — Cl6 — H16B 




107.9 


C5 — C4 — C3 


119.6 (2) 


X T1 /"I 1 ^7 A 1 

N3 — Cl7 — Cl6 




1 1 "> f/ ^7 / 1 ^\ 

1 13.57 (17) 


/-if /~i A T T A 

C5 — C4 — H4 


120.2 


XT'? pin tti n a 

N3 — C17 — H17A 




1 AO A 

108.9 


C3 — C4 — H4 


120.2 


/—I 1 /" f ' 1 ^7 T T 1 T A 

Cl6 — Cl7 — H17A 




108.9 


C4 — C5 — Co 


■\ !~\f\ AC f 1 A\ 

120.45 (19) 


x t^> /"i 1 n t t 1 nn 

N3 — Cl7 — H17B 




108.9 


/~"1 -1 z' s C TIC 

C4 — C5 — H5 


119.8 


/~1 1 /—I 1 "7 III TT* 

C16 — C17 — H17B 




108.9 


C6 — C5 — H5 


119.8 


tti n A /"< 1 T TTI —7 1 -- ) 

H17A — C17 — H17B 




107.7 


N2 — Co — C5 


1 17.88 (16) 


N3 — CI 8 — Cl9 




1A1 71 /I n\ 

101.73 (18) 


N2 — Co — CI 


122.23 (16) 


X T1 z' ■> 1 o T T 1 O A 

N3 — C 1 8 — H 1 8 A 




111.4 


C5 — C6 — CI 


1 1 A / 1 

119.82 (16) 


/—I 1 ("» 1 O TTI o A 

C19 — C18 — H18A 




111.4 


XT'"* f~~"~l r^o 

N2 — C7 — Co 


1 TO ^O /1 C\ 

122.68 (15) 


XT'? 1 O TT1 OTJ 

N 3 — C 1 8 — H 1 8B 




111 A 

111.4 


N2 — C7 — CIO 


117.29 (15) 


/-(I a /"MO tti on 

C19 — C18 — H18B 




111 A 

111.4 


C8 — C7 — CIO 


120.03 (15) 


T T 1 O A /"< 1 O T T 1 OT~i 

H18A — CI 8 — H18B 




109.3 


1 /" o "XT 1 

Ol — C8 — Nl 


120.46 (16) 


v"v-) /~"1A XT") 

03 — C20 — N3 




1 O O A i'W \ 

128.4 (2) 


Ol — C8 — C7 


123.54 (17) 


03 — C20 — 02 




121.6 (2) 


\T1 f~\ CI /T7 

Nl — C8 — C7 


1 i r\t\ / 1 C'\ 

116.00 (15) 


N3 — C20 — 02 




109.92 (17) 


Cll — CIO — Cl5 


1 18.96 (17) 


/~ 1 O X T 1 /"< 1 

C8 — Nl — CI 




1 H 1^7 /1">\ 

122.27 (13) 


Cll — CIO — C7 


1 H C\ A SI "7 \ 

122.94 (17) 


/-in XT1 f~' I Z' 

C8 — Nl — Cl6 




i i r ")0 / 1 C\ 

115.38 (15) 


C15 — CIO — C7 


1 1 O A /I / 1 /"\ 

118.04 (16) 


f • 1 \T 1 /"I 1 S 

CI — Nl — C16 




122.29 (15) 


rn fi i Pin 


1 1 Q 8 


P7 Ml Pfi 

1 — 1NZ — 




1 1 Q 40 ^1 4^ 


C12— Cll— Hll 


120.1 


C20— N3— C17 




122.08 (16) 


CIO— Cll— Hll 


120.1 


C20— N3— C18 




111.48(17) 


C13— C12— Cll 


120.6 (2) 


CI 7— N3— CI 8 




122.53 (17) 


C13— C12— H12 


119.7 


C20— 02— C19 




109.14(19) 


Cll— C12— H12 


119.7 








Hydrogen-bond geometry (A, °) 


D—H-A 


D—E 


: n-A 


D-A 


D—R-A 


Cll— Hll-Ol 


0.93 


2.33 


2.860 (3) 


116 


C17— H17S-01 


0.97 


2.53 


3.061 (2) 


114 


C2— H2-01' 


0.93 


2.42 


3.283 (3) 


154 


C5— H5-03" 


0.93 


2.50 


3.244 (3) 


137 


C18— H18S-01 1 


0.97 


2.44 


3.367 (3) 


159 



Symmetry codes: (i) x-l/2, -y+3/2, z-1/2; (ii) x, -y+2, z-1/2. 
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